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Device for Applying a Working Power to a Workpiece 



Field of the Invention 



The invention relates to a device for applying a working power to a workpiece in order to 
manufacture or process the workpiece. 



Prior Art 



Devices are well-known from the prior art that comprise a piston-cylinder unit with a 
working cylinder and a working piston. The working piston divides the working cylinder 
into an actuation chamber and a return chamber. It is known that both the actuation 
chamber and the return chamber may be supplied with a hydraulic medium. The working 
power is transmitted to the workpiece through co-operation between the working piston 
and a force transmission device. 



The European patent EP 066 1 1 25 describes a device for crack splitting connecting rods. 
A device of this type comprises, among other things, an actuating device for applying a 
spreading force onto the spreading wedge and thus onto the workpiece (connecting rod) 
by means of a hydraulic piston-cylinder unit. In addition, the actuating device includes a 
accumulator and a control valve arranged between the accumulator and the piston- 
cylinder unit, by means of which control valve, hydraulic medium stored in the 
accumulator under pressure may be fed suddenly into the piston-cylinder unit. In order to 
transmit a working power to the workpiece (connecting rod), the hydraulic medium is fed 
into the actuation chamber and simultaneously displaces the hydraulic medium in the 
return chamber. In order to return the device into its starting position, this procedure is 
reversed, i.e. hydraulic medium is fed into the return chamber and simultaneously the 
hydraulic medium is displaced from the actuation chamber. 

It is known that the quality of crack splitting results, when crack splitting connecting 
rods, depends, among other things, upon the speed of the crack splitting procedure. For 
this reason, it has already been proposed in the aforementioned method and device that 
the control valve be designed as a cartridge valve and that the hydraulic medium be 
pressurized in an accumulator before feeding into the actuating chamber of the piston 
cylinder unit. 
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Description of the Invention 

It is an object of the invention further to develop a device of the type described above 
such that given the simplest possible technical construction, the fastest possible 
transmission of working power onto a workpiece can be realised. 

This object is fulfilled by a device having a working cylinder, a working piston, an 
actuation chamber that can be supplied with a hydraulic medium and situated on one side 
of the piston, a return chamber that can be supplied with a gaseous medium and situated 
on the opposite side of the piston, and a force transmission device which cooperates with 
the working piston. 

The invention is based on the idea that the hydraulic medium usual in the prior art, which 
can be fed into the return chamber, can be replaced by a gaseous medium. The use of a 
gaseous medium for feeding into the return chamber offers the advantage that the 
resistance on displacement of the medium from the return chamber during the force 
transmission procedure may be reduced. This has the advantage that a yet more sudden 
operating method, and therefore an even more effective transmission of the working 
power to a workpiece, may be achieved. 

Advantageous embodiments are indicated in claims 2 to 6. 

An accumulator communicates with the actuation chamber such that the hydraulic 
medium able to be supplied to the actuation chamber may be stored under pressure in the 
accumulator. This embodiment has the advantage that the working method of the device 
is designed to be rapid such that the most sudden possible operation may be achieved. An 
accumulator can be used which includes a high pressure container whose interior is 
divided into two chambers by a separation membrane, the lower chamber being filled 
with hydraulic medium and the upper chamber being filled with a compressed gas, 
preferably nitrogen. 

According to an advantageous embodiment, arranged between the accumulator and the 
actuation chamber is a control valve, whereby the hydraulic medium stored under 
pressure in the accumulator may be fed suddenly into the actuation chamber via the 
control valve. A control valve of this type may be designed in any desired manner. It is 
essential only that the control valve is conceived such that within a short time-span, i.e. 
suddenly, a relatively large flow cross-section is available for the hydraulic medium, in 
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order that the hydraulic medium stored in the accumulator may be fed as suddenly as 
possible into the actuation chamber. It is therefore advantageous if a two-way built-in 
valve is used as the control valve. Valves of this type are often known in this specialist 
field as cartridge valves. 

According to a preferred embodiment, the workpiece is a connecting rod and the force 
transmission device is designed such that the connecting rod may be crack split. This has 
the advantage that, given the simplest possible technical construction, the most rapid 
crack splitting procedure may be realised. Furthermore, by this operational method, 
during the crack splitting procedure, a relatively slight plastic deformation of the 
connecting rod material in the region of the fracture plane is ensured, which approaches 
very closely to a so-called brittle fracture. 

According to a further embodiment, the force transmission device comprises a locally 
fixed spreading jaw, a movable spreading jaw and a spreading device in the form of a 
spreading wedge for pushing apart the spreading jaws. 

Advantageously, the return chamber additionally comprises a discharge device, so that 
the gaseous medium may be suddenly displaced from the return chamber. A discharge 
device of this type may, for instance, be designed as a discharge valve with a large 
control cross-section, so that the smallest possible back-pressure acts, on the side of the 
return chamber, against the hydraulic medium fed under pressure into the actuation 
chamber. It is advantageous in this regard if the control is designed such that the 
discharge device is already opened when the hydraulic medium under pressure is fed into 
the actuation chamber. 

The invention will now be described, using examples, by reference to the attached 
drawings, in which: 

Fig. 1 shows, schematically, a first example embodiment of a device according to 

the invention in a simplified overall view; 

Fig. 2 shows, on an enlarged scale, a partially sectional view of a part of the 

example embodiment of Fig. 1 ; 

Fig. 3 shows, schematically, a hydraulic layout such as that on which the first 

example embodiment of the device according to the invention is based. 
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Ways to Carry Out the Invention 

The first example embodiment shown in Fig. 1 of a device 1 according to the invention is 
built upon a stand lower portion 6, as used in transfer lines. Placed on the stand lower 
portion 6 is a frame-like stand upper portion 6a, which supports a guide arrangement 8 in 
the form of a vertical straight-line guiding means. A movable frame 14 is mounted on the 
straight-line guiding means by means of guide straps 10 and 11, said movable frame 
being capable of being raised and lowered via a lifting device 7 fixed to the stand upper 
portion 6a. The movable frame 14 also carries a force transmission device 5 which bears 
a locally fixed (i.e. directly attached to the movable frame 14) spreading jaw 3 and a 
movable spreading jaw 4. Furthermore, this force transmission device 5 has a spreading 
wedge 55 shown in Fig. 2. 

The arrangement is such that the locally fixed and the movable spreading jaws of the 
spreading device 5 can be lowered from above via the lifting device 7 and the movable 
frame 14 into the large eye of a connecting rod 2, comprising the cap and the rod, 
arranged in a holder on the stand upper portion, and can be pulled out of it again. 

The exact construction of the force transmission device is revealed in Fig. 2. As is evident 
from Fig. 2, the locally fixed spreading jaw 3 is attached via fixing screws 12 to a fixing 
socket 13 of the movable frame 14. The movable spreading jaw 4 is attached via fixing 
screws 12' to a bearing section 21, which is attached via a parallel guide rod arrangement 
16 via fixing screws 20 to a holder section 17 representing part of the movable frame 14. 
Arranged between the locally fixed spreading jaw 3 and the movable spreading jaw 4 is 
the spreading wedge 55, which is linked to a push rod 19 which cooperates with the 
working piston 9. The remainder of the construction of the first example embodiment of 
the device according to the invention, as illustrated in Fig. 2, is described in the German 
utility model 92 10 197, to the disclosed content of which reference is here expressly 
made. 

The piston cylinder unit 61, shown in Fig. 1, includes a piston 9 linked via a push rod 19 
to a spreading wedge 55. Arranged between the accumulator 60 and the piston cylinder 
unit 61 are a safety device 62 and a control valve 63. The safety device 62 and the control 
valve 63 are mutually connected, and connected in relation to the accumulator 60 and to 
the piston cylinder unit 61, with the shortest possible connecting lines 64, 65 and 66 with 
low hydraulic resistance. 
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The safety device 62 is a commercially available unit having a shut-off valve and a 
pressure-relief valve. 

The hydraulic layout represented in Fig. 3, which is based on the first example 
embodiment, shows a piston cylinder unit 61 with a piston 9 which divides the piston 
cylinder unit 61 into an actuation chamber 85 and a return chamber 86. The hydraulic 
layout also shows the accumulator 60, which communicates with the safety device 62, 
which in known manner comprises a shut-off valve and a pressure-relief valve. 

Connected to the safety device 62 via a line 65 is the control valve 63, which itself 
communicates with the actuation chamber 85 via the line 66. 

As is apparent from Fig. 3, the arrangement also comprises a main pump 67 with which a 
hydraulic medium may be fed into the accumulator 60 for building up an accumulator 
power via the line 65 and the safety device 62. 

The arrangement also comprises a directional valve 82 with which the control valve 63 
can be controlled. 

Furthermore, the hydraulic layout shows a compressed air line 90, which is linked by the 
line 91 via a directional valve 88 and a non-return valve 89 to the return chamber 86. 
Furthermore, between the directional valve 88 and the return chamber 86, a discharge 
device 87 is provided. 

The procedure is as follows: initially, the accumulator 60 is brought to its operating 
pressure by the main pump 67. Then, the directional valve 82 opens the control valve 63. 
Before or simultaneously with this procedure, the discharge device 87 is opened. Since 
the control valve 63 is designed such that it opens a relatively large flow cross-section 
within a very short time, the hydraulic medium stored in the accumulator 60 can flow 
suddenly via lines 64, 65 and 66 into the actuation chamber 85 of the piston cylinder 
unit 61 and thus suddenly transmit a force to a first side of the piston 9, which in turn 
cooperates with the force transmission device 5. Since the discharge device 87 is opened, 
this movement of the piston 9 encounters no noteworthy resistance, so that the force 
released can be transmitted directly and suddenly via the force transmission device. 

Once the force transmission procedure is over, the directional valve 82 opens a discharge 
device of the actuation chamber, and simultaneously the directional valve 88 opens the 
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connection of the return chamber 86 to a compressed air line 90. The air fed in under 
pressure transmits a force onto a second side of the piston 9. By this means, the piston 9 
is returned to its starting position and the force transmission procedure to the workpiece 
may be carried out again. 

By this means, the force transmission procedure takes place at a fast pace such that an 
operational method is assured which comes very close to a device operating with a 
striking weight. Therefore, with devices of the type according to the invention, a high 
quality force transmission result is achieved with relatively little technical effort. 



